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(57)Abstract: 

PROBLEM TO BE SOLVED: To shift data by a horizontal shift value 
(HSV) with a number of clock cycles smaller than the HSV by providing 
a horizontal scroll controller and a register in order to enable the 
horizontal scroll of a message on an LCD panel without a need for 
making a microcontroller rewrite the whole of a RAM. 
SOLUTION: In this system, an MSB(most significant bit) counter and an 
LSBfleast significant bit) counter are provided in a horizontal scroll 
controller 24 in order to perform a countdown from the HSV. The MSB 
counter applies a shift-by-8 signal to a horizontal scroll shift register 28 
during the countdown and the LSB counter applies a shift-by— 1 signal to 
the register 28 during the countdown. As a result, data in the shift 
register 28 are shifted in the block unit of 8 or in the block unit of 1 and 
required clock cycles are reduced. 
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[SHI] 7^^nnyhD-720^RAM264ft 

. 2 4*5«fctf I'v'X* 2 8jWKttbJl* 

hffi (HSV) iH/hJl^n^ • 
/M&T\ HSV«rt7 f -^«:>'7h4*5rfc. 

fc», 7k¥x^n-/i/ ^yhD-7 24[:MSB^^ 
>^3 5&J;tfLSB#£y^ 3 6£|2tf-5 0 MSB^ 

■g-Sr*¥x^n-/u • i/y h • u-v?x* 2 8fc^-x5. 
L SB^^y^ 3 611, h^^V^iC, i/7h- 

4-*.5o ^(Otcibi/y b - \si/*$2 8ft(Df-?% 8 



/ 
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1 

W&f 4*7^4 (LCD) rn^fj* 

K'^V hn- 7 <hBfj|57K¥^^ n— • 5/7 h • 1/ 
•£Sr-* • /<y7r ; LCD±j;:S7SS*i5it«£* 

h (MSB) SrgtfSlgl (ME**d-/1/ 
ffi^ftTtttryh (lsb) *3trt5llS2*i>y#fcK: 

T> flfrlSJ:9it5^ffi^J:57 ? -^<o*^>7 h4rfTV\ 

«rl2J:9ifi^ffi»cj:57 f -^<o*^>7 h 
[«#* 2] ituE*^^*-^ • *s7 V • i^v 5 ** 

ft* 9, WEJ:9ftv^KJ:9(nBo*^5t»#SoS/ 
*A*£Stt»9, iriai;9iS^ffi^«t9fl(fEni>^5 

try h^iWE-fei^^^tt, mJEx^TV-f • hn 
-5a»bM«Kt**rSrt*9, a>oiffiffiJB ifc«fctfSS2 

3to->7 h • try hoB5(Ov'7 h • try ht>b. jutm 

ia«t9S^fifcJ:9S(fEni>|cfcjt5«FS©V7 h • tf 
5/ h • try h*>e>, S«WJ»«#tJBi*5 

iW«2(U*fl|*fc*c*i:T, tW^^U -r/^ 



(2) 

2 

[»#*3] ttGflSl, SS2*5J:t«& 

E**!J ■7^^i:iWl«t^/^^f 
b 4 5 r. fc frffift i 1" 5»#5 2 £tf sS, 

[ 11**41 • 7^*11, 7y yfyuy 

^ b * 5 C fc «r «M» fc + 5 »*« 2 * fcf±»** 3 E 

[«** 5 ] WEIS 1 *5 ±W» 2 * ■> ^*ivtft 

li, t*t€Jx*l»B*i>y*«>l try 

W*tt, *fE»i*5J:t;!|2*!>y*oJKi j3J:tf|g2 
as^if ^-^4^5 w <!r 5:^^ -T 5» ** 1 L4E 

[«**6] IWB± 9 ft^*tt r i j T-fc^ri^ 

itfc-rsui** i ^>i5i2t^ 

[11*317] «rE«t9S^fi[«: r 8 J X+hZ^tZ® 
®t 1 58*#* l 4^ L 6 E«co^S; 0 

[0 00 1] 

20 [S*±ofiJffl^Sf] *35Ett. $ B lr^/W (L 
CD) ffl(^r^^7 p i/^ -x-^^tK^^^o-/^^: 

i^^r l c d±t*tK¥* ^ n -/^s^rSfcH^a*, 

[0 0 0 2] 

so ^ ^ p -yv-f 5 r t (IJ: 9 ^--If • 7 u 

yKyx*$>9, a*uv> 0 ua>u 

/Ml, LCDK7-f/Wj:<^^onyhn-7' 
(MCU) lcj:oX-Kic$ij^$ti?) 0 rco^ 
^^COfc^fCMCU^flJffl-r^^ili, T^^T'U'^^ 
1 ^7 7 A (column) 7c ft ^ ^ n -/U-f 5 k 7^ 

A-T^^^-^^U (RAM) 4*S:LCDK7>f^ 
rt"C#tiS1-ijJB*fc5o RAMI!, LCDiW^t 0 

tt/isfc^yyf (fi) T-fc^, ffotr^-fe/w#^7 
(S) try 

40 -f^ 0 #ICRAMCO (^fcLCD(7» ^7^1 

•7^ h • ^/i^t— so-e, Mcucoftjs 

[0 0 0 3] MCU^aSr6«*T5fc», MCUtcJ: 
oT^ifefiSli^fC ("f4to*>, 0~N-ltf>R8 
^tt^J: ?3i*^^o-/!/ftfcot, NI1LCDCO 
^/7A|) , %7jktp\z7j ft® - 

/u-T6J:9(c, o-^»tB«rL CD K9>f /<fc 
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[0 0 0 4] 

LCD K9-f^tfi*atpfc»^tt, HT<0 2oOS§* 

1) hSrflJ/HLT* 

r^/KM?^ (N) t2SrJSi-r 
5#5A*0)*rifc log 2 (N) ) tco?p 

fc$L< +5 UA*t»a^o yftotiUl* 
votfir^^^u^^^^Ai: (n) fc**u*fc», 

CDjSU 2 8flO*5A*tf"f5»fi\ «*#fcifi#*fo 
ftM^n 5/^(1128+1 og2 (128) =135 

[ooo5] 2) LCDr^^^u^ic^^-r^sfri-^ 

-r^T'Wrt^E) 1 p £(row) *i/7 blritctbfcN 

[0 0 0 6] ^ot, ft#£fif<0±£tf>fH]H 
[0 0 0 7] 

(LCD) fflcDrV*:/^ -r — *n 

o L C D±fc*»Sft 5W«*r*+5 f -# 5* 

fcteJ: 9ft^fc0>5 t>0>-#fcj: flaiRttK:?*-*** 
n~/P • ->7 h • u^^^ t fltjISr^ 4 - b 
££ft, iria*¥>'7 h ■ -r-^SrSttSHD, ^ojWfB 

7 7) LCD±K:*»Sft5ffl[«S:*3p^^n-/H-5 



4 

ft, ^^D-zHlrolift^^ (MSB) ££ft5® 
1# *^a-/MK^ST{fcfcT5/ h (LSB) 

«rg«t5*2*!>>^tHJ:oT»^$ft, mflSS 1 * 

^*¥^n-^su flE^2^^>'^{i, WE 
g§ 1 # £ y Kg LT^ifnfcg-f 5*T'# £ 

>F^^U frizzy hy*v+fc, Sl2ffi^{f^ 

d-/u. ayFn-7i:J:otlj4Jft5 8 
[0 00 8] M^HJg^JXMl, 7)c¥^ * n -/U . 

7 h • \fy Mil? y^&iLM^ey ■ x'W 

7 h • tTjx hOBJ«>^7 b ' \fy b<D\&tlfi*h%2y s - 

20 v-y h • fcfy hCOmj^v-y h • tf v b<Ottitlfrb%3T 
-*A*«:$rt*5'<<ft^*ft, h ■ tfy ^ 

*:Srt*9, ^oSSl*5j:tf|g2*!>y^}&^»lfeJ: 
tf»2ia*^S:SJt»5'<<*ft^ftte^$ftfc3o 

J:9 ni>fc*5lt5fl*^'>7 h • tTy b<DWl<0*/7 b • 

h ■ try hw«rw->7 h • t> h^b, Siimi 
«KS*i«ii3J:W!B2iaA«*tt*i:T, t-^^ 

■r-^t LTt&iW-rSo 

[0 00 9] ^SL<li, &1?l^*f^ ^1, ^2^ 

/^^u-^iM^toTtM^ftSc 
[ooio] ^^^e'J &^L<iiyy s/ 

^7n^fcJ:oTfM$^o -**fl-ett, #*1 
i^J:t;»2^'>y^n, ttiW^^i^F 
Ki»-&*ftfc*»«)A*i, HlAtWtSORy-h 
40 -tft-Pftwffl*tt»i*5J:t;JB2*!>y^^» 
l^J:^2tti^fI^^4-^5o ff*L<tt, J: , 9^Sv^ 
«tt r l j T-fc!K J:5K^«[tt i" 8 j T'&^o 

[0 0 11] 

[HMW] *^CJ:5LCDK7^^*¥7^n- 
50 5matfft5o aiR*ft5»SOS/7 Fill HRIdtt 
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h*f5 (::T*N(iLCDM7A^tt'fc!), 4 

[0 0 12] -#ijT*te, N#l 28T*fo^ tK¥^^ o 
-/HiHSV^12 7 (-ffcfe*N LCD/^/H^ 
^-f Situd, v-7 h • uVxtVrQl 2 8 tfy h£l 2 

i) 8*©^7 h - yv^-Ctt, 

1 i) *rft>'7 h • l^X^T***, *ff>X7 P -Krt 
*f±->7 h«8£ttl 5 0*7 h£tU 8x15 = 12 

h£tl, 1 x 7 = 7%7&%X9u— /l^t, i<Dtct> 1 

2 0+7=12 7*^ o-/HiS:4*.5. tot, >&m 

15 + 7 = 2 2T*&5o 

[0 0 13] Hlfc*i-J:5fcro»BtWt+5fc» 
fctt, ^MCU2 0fi, «5ft*¥7^D-/HtHS 
V«r*1-=vy K*a«y 2 3Sr^UT, LCD K 
7>f'<2 1 K • 9*3-^2 2|d^ffl 

-f£ 0 n-yvf H S Viinvy K • 

4 VI 8±T*7K¥^^n-/U. 3 yhD-7 2 4C6ii 

[00141 r^^/K ^yhn-72 5lt 7-f 
y2 9^lTRAM2 6lC^Di/^ftfRAMCLK 
RAM2 6I1 LCD^2 7±T*«t^ 
#«**:»-rtry h^y^-^-^SrlMft+a. RAM 

2 6^^t>K5//.f-^^ftn r ) Clff>P 

•>ttNtfs/hS) te, ufr • 7>f y 7 7±T*7k¥x 

^ p— ;U . >7 }s . l/v^^ 2 8 0V* 7 \sfrXf}K-**7L 
btlZo mtiffc. f^^K • ^y ho-7 2 5f4, 

^tcy^y 3 2ZfrLX? Dy^ft#SC'LK«r*^ 
^n-/p. *y7 h • 1/^7^2 8lc2lttjU RAMn^ 

-72 511, 7-f >3 3£^LTi£HJ£;lx5^--7^ 
IffLOAD^:*^^-^ ■ayhn-524W 
2ii7K¥^^n-/HilHS vSr^^y K ■ r^-y 

[0015] El 2 d^-f J: 5 K:* 7k¥* * * -/i- • =" y 

Fn-7 2 4lt 20^»ltSn5 7try h 

3 4 *3llE0lJ-ett4 tfy hfi4 6, 4 7, 4 8, 4 
9"C*>S*±tttr-y h (MSB) li^Vt 3 5 fc , #H 
*«-ef±3 fcTy hS5 0, 5 1, 5 2T*fo6ftTttO 
h (LSB) iiWZ 3 6 t^r^tPo MSB^?y^3 



(4) 

5^J:t/LSBj?^y^3 6<Dffi;frl*;!7*y h^*y • 
# £ y * T*fo 9 , Sfg Ufc^ n 5/ ?\t ^^>7CJ£ 
iJ^F^^« 0 MSB#£y*3 511, 7>f V3 
8±tANDy- h 3 9frb?v y^fg-^/UXCLK 
M££ttS9, LSB#£y^3 6fi, 7^V40±T* 
AND^- h 4 l^e>^n ^|If/^CLKL^g 
tt&£ 0 AND^- h 3 9lt 7^*7^ • ay hn 
— 7 2 5*»b9>f 7±T'* 5 M^n— /u oyf>o 
-7 2 4fc±oTgffi£;h,fc*py*«*SCLK4\ 
10 -*©AAl:*s^t7>f V4 2£;frLTgi+&9, ffi* 

^ n-/V • n y Fp~7 2 4^^>7 (Shift 
-By-8)lg^SHBY8^Sft*2»-<< 7-f V43^^l 
Tl£££;h,3o *fc, AND^-Mlte, -jJOAfi 
{Z.&^XJJ V4 4*ftLXt* 

pic, 7K¥**n— • ay hn — 7 2 4*»b->7 h ■ 
/"W 1 (Shift-by-l)jg-^SHBY 1 SrSttKa^ 7-f 
y4 5Sr^LTfe^$ti5o 
20 [0 0 16] ^^-y/Hf-^L0AD^7^ y3 3±T* 
Slf^tlfc^, 2i§7K¥^^n-^HilHSV^MSB* 
^y^fei^LSB^^y^fCD-K^tlSt, MSB 
t>t7V$ 3 5tt41* 7^ y3 8itgllLfc^n^ • 

/^uxcLKMfcj&cx^y h^^y^r^te-r^o K 
T"eRK-f5«t5^ LSB^^y^36i^n^- 

^MCLKL^t-ff, loTMS B^»>y^ 3 5 

frXty hSrj»T-f54-e*i>y h L4t\ 1 0Jt*t? 

12 7, ^fc2ili(T*l 11111 KP/y-tfn^spX 
^D-/VffiHSV^±ISO^J^t MSB^/^y^ 
30 3 5C04 tTy h4 6-4 9 fcfc 1 1 1 l^b*^y 

y-tZo #tTyhf4, 7-ry5 3, 5 4, 5 5, 5 6£ 
^tT4 AAOR^- h 5 7(7)A^iC^tl^tU^$tl 
5 0 ORy-h5 70)UJ*ttANDy-h5 8©A*fc 

5 9^^- L-C^^-^/Uft-g-LOADSrSttSS^ 
<»-&*ft5. «6oT, **^34#*fciHSVt 
n-KUT*5?>*f, MSB*!)^35]5VyfD.* 
^hMtltV^I^ ANDy-F5 8WffiM 

40 ^J^tl^ y7 h • 8ff^*SHB Y8 ^/^^^C§-^ 
a 0 ^COv-7 h ■ 8{f^SHBY8(l, 7^(^60 
^^LT7K¥^^n-/U • V7 h • U-^^^ 2 8[CS?5 
tU, y7 h • /M8iM^-M5, 

[0 0 17] ±T*tft^LfcJ; ^(7)^7 F«^8 

{f-^SHBY8fl7-<y4 3 ^IXANDy- h 3 9 
KfciSbfU MSB*j^y?35W!>yh^yt5 
p jy ^ ■ /nVUX C L KMSrS(tK5 r. 4r^It6 

{f-^SHBY8(l, MSB*!>^35^«d|: 
so a-f$S-TW<0S£-C&5o 
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[0018] Sfcfc, AND^-hS 8<Dffl*tt, 3A 
^AND^~h6 lOSCAAJwfciSbix, ^COAND 

* 2 8^>7 h • /<W Hf-^-SHBY 1 £4;t5 0 
*»4«t5fc, '>7h«/^8flfSHBY8^W)Ri 
tt, 3A*AND^- h6 10»a»flFKJ;!9, $/7 h 
•/qifffSHBYlJ:n-[:^5o v/7h^M 
l^-g-SHBYlfS^OD-tttBfi, Wn^. 

— h 4 1 t-J: ^ . LSB^^^3 6«M«lht 

So 

[0019]MSB^^^35Moj:|f^,^ > 
7 F • 8fe#SHBY8l±o-J;:ft!9, ^n^. 
/</U*CLKM*ffJhU MS B # £ y ? 3 5 [c 

-|Cttofc5/7 h • 8{f^SHB Y8lt 7MM * 
n-/U • ->7 h • l/^X^ 2 8 (Di/y h • /<>f 8fjf££ 

[0 0 2 0] LSB^^y^36C0#e5/h5 
0, 5 1, 5 2 ft, 7^6 3, 6 4, 6 5£-Wetl 

R^- h6 2©ffl*tt, AND^-h6 1(0A*l:fe^ 
£tk :^)ANDy- h6 10(fi*(7>A*tt, ±!5?>J: 
9^UT>f^-y;Hf^L0AD 

fc, >7 h • /<>f 8{g^SHBY 8 £g{f-f-< 

tl[Cj:«9 AND^- h 6 lf±$/7 h • /<4 lflfSHB 

^HffSHBYlll 7^>6 6^1T*¥^^ 
n-/U ->7 h • l^v 5 ** 2 8 fCjg'&Stbs *>7 h • s< 

j imftz^^-y^-tZo mm^ and^-mi 
6^x^*1, lsb^/^^ 3 6{$ti<yyhy<}>% s 

MSB LSB SHBY8 



5 

*BII4ft+S. MSB^/^^3 5 LSB#*y 
*3 6#*ntlt5t, ^7h-/^HffSHBY 
lttn-i:49, LSB*^*36<0l45A!>yh 
^vfcffcitU *fc*¥^^o-/^- *>7 h • ui/x 
*2 8<oyy b ■ '<4 i»^Sr#±-r5o 

[0 0 2 1] r<£0#£T\ 7K¥^7 h ' n^fi 

^ip^n-yu. v-7 h • U-v?**2 8fC&|ft$tK * 
tcy^yi 5£^LTr^*7V-f • ^ > hn-7 2 5 
I Z J: o T 4 £ b tl 5 5 y % L A T C H C L K £ r> 
) *7V>T -7*-* '^>77 7 4^Sf9+5t> ^7 1^ 
^•7^>3 l£^L"C7*>f *7V-Y • r-* -/<j/7 

7 7 4fC7^^$tb5 0 r<7)T> • 7*-* . ,< 

«y7r7 4ll 7k¥*^ p-/u - i/y b - Ui/*^ 2 8 
<Dftt) (Ntfyhfi) £y;y^U LCD^7A« 
>T'<7 6 ^LTr-^&LCD^/U2 7lCi££ 0 -t 

[0 0 2 2] 2oOANDy-h5 8, 61 (v-7 h • 
'U 8{f^SHB Y8*5«ttf^7 h • /<W lff^SHB 

> Yi*ffl*"r5) ©-tn^ttfi, -r^-y/Ht^LOA 

wixtt, RAMj5^^7- — /u- 
v-7 h • 2 8*»bn- KSil5*ttii, ^^2 

oco^y^ 3 5, 3 6H3vyK«f3-^22^P) 

##y*3 5, 3 6iCj;5^^y bWymft, tthXf 
IdTK^P* ^ n -/W ->7 h l^** 2 8^->7 h • ;< 
>{ 1 Sfcf±*7 h - 8»^«rR< p fc*E)'C*>5 0 
[0 0 2 3] Tk^P^^ d-/P 2 4<DW)¥E 

» 4rttKf5-«fc LT, HSV^12 7 (+ftb^, 2 
«T* 1111111) T*$> 9 , N (*7A») # 1 2 

8-e&6t c:-et) ffi^-fSo 
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. >7 h • 1/5/** 2 %%£h\Z.WM^-f» 7k 

u-jv • 5/7 h • Ui/*? 2 8 UN tr? h^5>* 
9, -e<7>5*>4 try K -rfttofetry h U) 6 8, fcf 
5> h ( i - 1) 6 7, tTjy h ( i + 1) 6 9, \fy Y 
(i+8) 7 0£^"f o &tfy Hi, SocOx-^A^ 
A, B, Cfc, 3o£)iltRA^X, Y, ffi^JOt 
S:#-f5 3#fi1ru^#7 1*>&49, ffi^0teD5!7 
if jy:?7 2<ODA*DlCj|g-&$tU > :(0Dl7 

[0 0 2 4] #3*^1^* 7 l^lf-^AAA 
tt, iTOhfy b<DD5!7 U yfyuyzfl 2<Dfct}Q\Z 
g&K£*i5 0 #3#|pHrl/** 7 l<Dm2T~?AfiB 
it, 8&%<DMl<D£y h<DD?Sly)) y?yv 2(0 

Hj*QKi!MfcS*ba g tr-xh (D 6 y 

y-fyvyZtl 2<Dtt\fiQlt, B 3 fc^-f J: 5 fc, 
h (i+8) 7 0<OT-#XJlB\zffl8L$tiZ> 0 #3£ 
ft-feu** 7 lOSSr-^A^CJl, tK^F^^d-zu 
■ *yy Y ■ 1/^**2 8<7>#/*7 ^A^llC^^tl, 
RAM 2 6^5>til*^tbT^5 bfy hv^' o 
try hSrS«-TS 0 

[0 0 2 5] #3^ir u^* 7 l^IlIRA^X 
I*, 7^:/6 6A»6'>7 h • >"W lflf-SHB Y 1 
{f-f-<<S^£ti5o #3^fii?U^ 7 l<7>!S2iIW 
AAYIt 7^y6 0^bV7h'/W8ff§SHBY 
8^Sff1-^<«M$fi5o #32Ff6]irl^*7 io» 
3S«A*Zfi, 7>fy3 0^Uf^^7 P K^ 
5fl>b>f *-7^fs^LOADRAM££ 

[00 26]#tl/^^71lt iltRA^X, Y, Z± 
^{f^fO&CT, 3o^r-^A*A, B, Cco5^- 
ooflr#fcffl*OK:aif!ttKHBa-#-5. tot, fir 
-^A*A±of9#tt, 5/7 h liffC^t^ 
>7 h • /<>f Hf^SHB Y 1 f£/^<Ot 
a, JB2^-*AAB±<&fe^f±, '>7h*/W8ifr 
t»lS-TS^7 b -'<4 8«tSHBY8#^>f©iS 
fcffl*Ofca*3*U ir^^^7 1^^3r-^A*C 
f4, RAM^^f-^ • p- K(load-data-fronrRAM) 
WffrC&iS-f 5 W L O A D R AM* W <D 



(6) 

15 
16 
17 
18 
19 
20 
21 
22 
23 

10 [0 0 2 7] yj >6 6frb<Di/y h • lit fSH 
BY1, 7>f ^6 0^b^>7 h • 8flf SHBY 
SteXXfyJ V3 Oi^W^/UflfLOADRA 
M0**b«Xtt, 4 A^J O R h 7 3 CO-^OA^) In 

-tn^tuje^^n, :©4AAORy-F7 3oft*o 

AAtt, 7^y32^lT^D^{ffSCLK^g 
fiM^ilfr&StlSo ORy- h 7 3<Dffl*tt* #7^ 
^/7 P 7D^7 P 7 2^^P>^A^CK(^^^ O 
R^- h 7 3C9ftfN3> RAM^P)^7-^ • o- KK) 
ft, >7 h • /<W 8tM££fcte5/7 h • 
20 ^n^./N'/W (^n^fifSC 

LK^e>»ffl*iL5) ^N7y^7D^7 2(I^ 

e> ti 5 r t sr« IE -r ^ r t -c fc 5 o 

[0 0 2 8] #N7y5//7Dy^7 2(OUJAQ^ 

tTjy h^A^lli, 5/7 h KjfN^ 5 ^ ytyVY (wrap- 
around) , ■r&to*>lHMB'r5J:5^ *aotr^ hcoUi 

30 LCD^7A - K7>r^^76[cS!9, :^LCD^/7^ 
• K5>f /<7 6^°7 I//U • 74 V8 O^^LTLCD 

[0 0 2 9] J:oT, tK¥^^p-/^ • =>/Fd-72 
4&£U ; 7MM^ P-/U • 5/7 h • l^** 2 8 ft&U 5 

I^LCD K7-f^2 l©ft©»»ft, *¥^^p-/^ai 
(S/yayffiafc«tt^fB^ny^ .-5->r^^«:o 

40 <, ^Jx.tf, 2 5 6f&5^ *¥^^P-/^tT9fc 

^> 5/7 h - /<>f 8 £5/7 h'^16 KSHEt?*, * 

/W|S^2 5 5^i#^t5) : 

5/7 h • 1 6ibf£tf> 15^n^ . f->f ^/l^+v-7 

h ' 1 SSf^O 1 5 * p y ^ • f--r ^ ^= 3 0 ^ p y 

5/7 h ' /^ 1 6ttf^-C(i4< v-7 h • 

so /HKfl: 
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11 

i/7 b • /<4 9 Sbf^cO 3 1 y? • f->T ^/U + v'? h 2 5 

•/"W l®jf^^)7^n>7^ •t^^/l^=38^P'7^ • 2 6 

ih^^/U 2 7 

tt£*> 0 2 8 

[0 0 3 0] Sot, NOffi^^^V^^fdd, i/7b 2 9 

• 1 6SrS-fiil5 5^#*llT*&5r t^s^5 0 fc*f 3 0, 
L, v-7 MW^fg^^DiT 5: b<Dk&lt* 3 4 
a—A' ->7 F • U^**OtJBHfi# (routing area)# 3 5 
«*Pf 5^t^*>5o 8oT, r©£fcfco^"CjM?fc 3 6 

-vyavBWfc^fcr-K (^oy^ tow w 37, 

T?»tt+5Clfc*«fcifcB-C*>0, ^fcfUJS^HEft** 3 9, 

• ^/u*K*i:T*I;fcail?+5^B*S>5 0 4 6, 

[0 0 3 1] *5I^<7)— o^^iafi^J^^jcov^T 5 3 , 

$ 4 itf*#34sa«#K: ^rt6T*fc5 i fc # 5 8 

S#£*i5. 5 9 

[0ffi^«¥fciftW] 6 0, 

imi] LCD K9^^^fcJt5*¥^^n-^««^ 6 1 

-**««r*-r«IB^nix^H-C*5 0 6 2 
[02] Hl«>»»^*5V^"Cffl^e>ii5* 5 F^^n-/u 20 6 3, 

wa^i^^p y^H-efca. 6 7, 

[13 3] Hll^S^t3V>TfflV^tl57K¥^^n-/U 7 1 

• */7 b ' lsi?X*<Dmm?* y^HT*>5. 7 2 
[«F**>K»H 7 3 
2 0 »MCU 7 4 
2 1 LCD V74'< 7 5 
2 2 7 6 

23 maw? 7 7, 

2 4 tK¥^ ^ n — ;V • 3 y h u — 7 
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RAM 

LCD^/U 

3 1,3 2,3 3 7^fy 
7 fcfy h • #£y? 
»±ttlfy h (MSB) #£y* 
*TffifcT!X h (LSB) **y* 

3 8,4 0,4 2,4 3,4 5 74V 

4 1 AND**- h 

4 7, 4 8, 4 9, 5 0 

5 4, 5 5, 5 6, 6 0 
4AAOR^- h 
AND^- b 
4 

63, 64, 6 5, 66 
3 AAANDy- h 
3 A^ORy- h 

6 4,6 5,6 6 
68,69,70 fcf y b 
3^fp]ir U-^^ 

N7!J y^f 
4*|6)ORy- h 

tv^tV^ • r— * • '<y7r 

74V 

LCD^77 A - K?>f'< 

7 8 /<7 u/v ■ 7^ y 



5 1,52 
74 V 



74V 



\*y b 



[01] 




(8) 




